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ABSTRACT 

The study involved the use of a structured job 
analysis instrument called the Position Analysis Questionnaire (PAQ) 
as the direct basis for the establishBent of the job coaponent 
validity ot aptitude tests (that is, a procedure for estiaating the 
aptitude reguirenents for jobs strictly on the basis of job analysis 
data) . The saBple of jobs used consisted of 658 jobs for which PAQ 
analyses were available that were »'Batched»» with 1U1 jobs for which 
the United States Training and EBploynent Service had published test 
data for job incuabents for the nine tests of the General Aptitude 
Test Battery (GATE). Job dimension scores were derived for the 658 
jobs and were used as predictors. The criteria were developed for 
each of the 1U1 "aatched" jobs based on the scores of the job 
incuBbents on the nine tests: (1) Bean test score; (2) a score one 
standard 5<»viation below the mean (called a potential cutoff score) ; 
and (3) a validity coefficient. The results generally supported 
evidence from i>j<%vious studies that data based on a structured job 
analysis procedure can be used for establishing the job component 
validity of aptitude tests, thereby eliminating the need for 
conventional test validation procedures in aany situations, 
(Author) 



ERIC 



THE UTILITY OF JOB DIMENSIONS 
BASED ON FORM B OF THE POSITION ANALYSIS QUESTIONNAIRE (PAQ) 
IN A JOB COMPONENT VALIDATION MODEL 



Lloyd D, Marquardt 
and 

Ernest J, McCormlck 



Ut OlMMTMINTOPMlALTM. 
IOUCATlON4WlLMtl 
NATtONALlNITlTUTlOP 
IOUCMION 

THIS OOCUMENT has tEEN PEP^O 
OuCEn CVACTLV AS RECEiVliD ("MOM 
TH| Pf HSON OR OPOANtiATiON ORtGiN 
AtiNCiT POINTS or yiCV OP OPINIONS 
STATf D 00 NOT NECIcSSAPtlV PEPPE 
SENT CFI^iCiAl national institute 0^ 
EDUCATION POSITION OP POLICY 



Occupational Research Center 
Department of Psychological Sciences 
Purdue University 
West Lafayette, Indiana 47907 



Prepared for; 



Personnel and Training Research Programs 
Psychological Sciences Division 
Office of Naval Research 



Contractor: 



Purdue Research Foundation 
Ernest J* McConnick, 
Principal Investigator 



Contract No. N0001A-67-0226-0016 
Contract Authority Identification Number, NR 151-331 



Report No> 5 
July 1974 



Approved for public release; distribution unlimiled. 
^ i^roduction in whole or in part is permitted 
for any purpose of tho United States Government 



Unclaaeifled 



SICURITV CLASSIflCATlON Of THIft ^AOt (Whtn 0«l« BM»f4) 



REPORT DOCUMENTATION PAGE 


READ IN8TRUCTIONI 

I usmmmr 


1. UP6I1' »iiiMIII i. aovT accimion no. 

Technical Report No. 5 




4. TITLK r«ntf *u»Mtl«; 

THE UTILITY OF JOii DIMENSIONS BASED ON FORM B 
OF THE POSITION ANALYSIS QUESTIONNAIRE (PAQ) 
IN A JOB COMPONENT VALIDATION MODEL 


1. TY^e or REPORT A I^ERIOO COVERED 

Final Technical Report 




I.loyd D, Marquardt and Ernest Jo McCormlck 


t. CONTRACT OR GRANT NUMBERf*; 

N0OOO14-b7-A-O226-0016 


i. ^IRrORMtNO OROANIZATION NAME AND AODMIi 

Occupational Research Center 

Department of Psychological Sciences 

Purdue University, West Lafayette, IN 47907 


10* RRQGRAM ELCMBNTt PROJECT, TASK 
AREA A WORK UNIT NUMSERt 

NR 151-331 


n. CONTROLLING OPPlCC NAME AND AOORCtS 

Personnel and Training Research Programs 
Office of Naval Research 
Arlington, Virginia 22217 


U. REPORT DATE 

July, 1974 


tS. NUMBER or RAGES 

1. 


14. MONITORING AGKNCV NAMC A ADORKSSTU tfm«r«nf Item ConttoiUni OiUe0) 


IS. SECURITY CLASS. (pI thU ippoft) 

Unclassified 


OECL^SSiriCATION/DOWNGRAOING 
SCHEDULE 



IS. OlSTRItUTlON STATEMENT (ol thip Report) 



Approved for public release; distribution unlimited. Reproduction in whole 
or in part is permitted for any purpose of the United States Government, 



17. DISTRIBUTION STATEMENT (ol th0 «A«tr«et mffd In Block 20, II dillfmt ifom R^pofi) 



IS. SUPRLEMENTARY NOTES 

Not applicable 



IS. KEY WORDS (Contlny on r«y«rM olrf* II n«e«««afT Mrf Idmntitf by block numbot) 

Job Analysis, Job dimension. Job component validity, Sythetic validity. 
Validity generalization. Position Analysis Questionnaire, General Aptitudt 
Test Battery (GATB), Principal compoiienl:s analysis 



20. ABSTRACT (Contlnuo cn r«v«r«« 9ldo II noeo9hmrr m%4 Idontlfy by block mmbot) 

This study involved the use of a structured job analysis instrument called 
the Position Analysis Questionnaire (PAQ) as the direct basis for the 
establishment of the job component validity of aptitude tests (that is, 
a procedure for estimating the aptitude requirements for jobs strictly on 
the basis of job analysis data). The sample of jobs used consisted of 
658 jobs for which PAQ analyses wore available chat were "matched" with 
141 jobs for which the United States Training and Employment Service had 



00 , :;r7i 1473 



COITION or 1 NOV U It OMOtlTC 

i/H 010a'OU* 6601 I 



SICUHITY CLAUIFICATION Of THIS PM<1 (Whm 0««« tntt^d) 



ERIC 



Ill 



Block 20 (cont.) 

publiahed tesc data for job incumbents for the 9 tests of the General 
Altitude Test Uattery (GATB). 

Job dimension scores (based on principal cotnponents analyses of P^Q data) 
were derived for the 658 jobs, and were used as predictors. The criteria 
were developed for each of the 141 "matched" jobs, these being based on 
the scores of the job Incumbents, on the 9 tests. These were: (1 mean 
test score: (2) a score one standard deviation below the mean (called a 
potential cutoff score); and (3) a validity coefficient. The results 
generally supported evidence from previous studies that data baaed on a 
structured job analysis procedure can be used for establishing the job 
component validity of aptitude te.ts, thereby eliminating the need for 
conven»:lonal test validation procedures in many situations. 
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INTRODUCTION 

One of the basic objectives of personnel psychology is that of the 
selection and placement of individuals in jobs which they are capable 
of performing adequately. In order to accomplish this, psychologists 
have developed numerous tests which presumably measure a nuinber of 
human abilities, apH have validated these tests against such job criteria 
as tenure, productivity, job effectiveness, accidents, etc. The major 
thrust in this area has been toward the establishment of the empirical 
\Aalidity of selection devices using the predictive and concurrent 
models. Both of these methods, however, have problems associated with 
them. These problems include such aspects as small sam^^.ie sizes, 
criterion contamination (e.g., halo effects, leniency effects, etc.;, 
attrition of employeeii' in the sample prior to the completion of the 
study, and restrictions of range of either the predictor or the 
criterion data. In addition, from the viewpoint of the or<janlzat ion, 
there is the very real consideration of the cost of performing empirical 
validations of selection devices. 

Aside from these issues, an argument cau be made that empirical 
validation, even if it were universally possible in terms of s>ariiple 
sizes and other considerations, has the quality of not being very 
parsimonious in a practical snnse (McCormick, Cunningham, and Thornton, 
19b7) . It would seem reasonable to believe that one could move from 
the conventional dead-center approach of eippirical validation in each 
job situation to an approach based upon validity generalization which 
does not require that validations be performed in each individual sit- 
uation (Lawshe, 1952; Balma, 1959; Ghiselli, 1959; McCormick, 1959). 
Such a shift should make possible a more parsimonious basis for the 
establishment of valid predictors in cases where it has not previously 
been possible or practical to do so. Should such an approach meet 
current federal guidelines for fair employment practices, it would 
have the added advantage of providing evidence that an organization 
is ^Jt discriminating in its emplo>'ment practices, and that, in fact, 
tho organization is using appropriate selection devices. 

history of the Conce,>t of Valla ity Generalization 

The concept of vaildity generalization iws been a part of the psy- 
cholugical literature for approximately two decades. It was introduced 
by C.h. Lawshe under the title ''synthetic validation" iti a symposium 
on the utility of Industrial psychology for small businesses at the 
1951 meetings of tha American Psychological Ar^socia t ion . His paper 
was later published (Lawshe, 1952), thus entering* the term into the 
literature. At that time, Lawshe described the coiicept of synthetic 
yalldlr.y as follows: 

(The ti^rm) synthet ic validity is ur^d horo to denote the inferring 
of validity in a specific situatL^n. The concept Is similar to 
that involved when the time study engineer establishes standard 
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tines for new operations, purely on an a prio ri basis, through 
the use of "synthetic times" for the va7ious elements constituting 
tlie operation. 

The first published test of the synthetic validation paradigm is 
found in t-n article by Lawshe and Steinberf; (1955) in which they 
demonstrated the utility of this approach for use with clerical jobs. 
Grit fin (1959), Drewes (1961), and Guion (1965) have also worked with 
the concept of synthetic validation or validity generalization, thus 
adding additional evidence for the potential utility of this procedure. 

Several authors have, however, recently expressed some dis- 
satisfaction with the tenn "synthetic" validity. Guion (1965), for 
example, .nakes the point that it is not validity which is being 
.synthesized ("it can only be observed and reported'), but rather the 
test battery, ile adds that the term synthetic validity should be 
considered a convenient shorthand statemant for "synthesis of a valid 
test battery." Thus, he considers the tena synth.itic validity to be 
a "logical misnomer." McConnick (19 74), also feels some uneasiness 
with respect to the title "synthetic validity," and, as a result, 
has introduced the term "job component validity" as a possible substitute, 
^ince the use of this term would seem to put to rest some of the con- 
ceptual raisunderstanding which has resulted frocn the use of the term 
"synthetic validity," the term "job component validity" will be used 
in this report to refer to the concept in question. 

McConnick and his students (Mecham and McConaick, 1969; McConnick, 
Jeanneret, and Mecham, .1972), as part of a larger effort relating to 
tht: use of structured job analysis information, explored the possibility 
ot developing a job component validation system basad on structured job 
analysis data. They found that they were able to predict successfully 
various normative test data criteria, using job data based on a job 
analysis questionnaire called the Position Analysis Questionnaire (P\Q) aa 
predictors. In terms of a job component validation model, that study, 
in essence, resulted in the derivation of combinations of quantitative 
job data ("job dimension" scores) which were substantially predicti^'e 
of actual test scores of incumbents and associated validity coefficients, 
with such :i systeu, it should be possible to build up estimates of the 
aptitude requireiaents for a job through the analysis of the job v;ith the 
I'AQ, and the subsequent use of the regression equations for obtaining estinatefi 
of relevant aptitude requirements. 

liuukus (1973) provides some evidence that the job component valida- 
tion scheme developed by McCormick.and described above, is in fact a 
systt:tn which has some utility for personnel selection. '6auVv:i first 
noted that the job component validation system developed by McCormick is 
lir.iited to predictions based upon the General Aptitude Test Battery (GATIi) 
of the U.S. Trc-ining and Employment Service. Since the GATB is not 
available commercially, baukus decided to det'jrmine whether the pre- 
dictions of aptitude test requirements of jobs based on the GATU would 
hold up when commercially available tests similar to the GATB tests were 
used, in order to do so, FAQ analyses for a sample of first line super- 
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visory jobs in an electronics manufacturing firm were first obtained. 
TUese PAg analyses were then scored according to the method developed 
by Mechara and McCormick (1969) » and the predictions of the three most 
valid GATB tests noted. In tiio case of this sample these three tests 
wure: GATii-G (General Intelligence), GATa-V (Verbal), and GATB-N (Nu- 
uiericai) . Mean test scores and validity coefficients (obtained with 
a concurrent validation strategy) for the Wesman Personnel Classification 
Test ('-.'PCT) were obtained for a sample of supervisors on the job analyzed 
with tne PAQ. Since the uTCT is described as a general iritelligence 
test composed of verbal and numerical subtests, it was seen as providing 
the types of data needed to verify the PAQ pred;'ctions based upon the 
GATi^. The mean test scores predicted for the GATB, and those obtained 
from ti.c .;PCT, were converted to t-scores and compared. No significant 
differences were found for the Verbal and Numerical subtest scoi'es, but 
the difference between total test scores on the WPCT, and as predicted 
for tht GATiJ-G, was significant at the .05 level. Baukus suggests that 
this difference may have been the result of GATB-G and WPCT Total scores 
not being comparable in terms of measuring the same ability, rather than 
being the result of erroneous predictions based on PAQ data. The analysis 
using validity coefficients showed no significant differences between 
the predicted GATB-iN validity coefficient and the empirically determined 
wTCT Numerical validity coefficient, but did show significant differences 
for G and V. In these cases, however, both the PAQ and che WPCT in- 
aicated validity for both tests (the G and V tests), but uhe validity 
coefficients in the case of the WPCT tests were significantly higher. 
Overall, it wouJd seem that this study does lend support for the job 
component validation scheme developed by Mecham and McCormick (1969), 
and thus for the concept in general. 

Purpose and Scope of the Present Study 

The present study consisted of further exploration of PAQ data as 
tiie basis fcr escablishing the job component validity of aptitude tests 
for jobs. In thi?; regard the study involved two approaches. The first 
of these was concerned with using quantitative job analysis data for in- 
dividual jobs as tiie direct basis for predicting what aptitude tests would 
be appropriate for use in selection of personnel for individual jobs. 
The second approach was concerned with such predictions for individual 
jobs using a coubinatiou of job analysis data for the jobs in question 
and data concerning tne relevance of various human af:ributes to the 
performance of various job activities. In addition, the efficiency of 
predict ion of the two metiiods were compared. 

I'l^TiiOD 

General Approach 

The theoretical approach used in this study was primarily the Job 
component validit> paradigm developed by McCormick (McCormick, 1959; 
McCoruick, Jeanneret, and Mecham, 1972; McCormick, 1974). It is the 
preiaisc of thii approach that a set of ability requirements -for a job, 
which are suitable for personnel ;,election purposes, may be built up 
from a knowledge of the activities which comprise that job. i::ssential ly. 
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this premise postulates that an order exists In the world of human work, 
and, that because of this underlying order, if a given level of ability 
is required to perform a given job activity at a given level on one job, 
then tiie same^level of ability will be required to perfor.a that activity 
when it occurs to the same degree as a part of another job (McCormLck, 
Cunnin-hau, and Thornton, 19b7) . It is this underlying order which forms 
the basis for validity generalization, and, thus, for the job component 
validation. 

The preferable approach to the establisliment of the job component 
validity of personnel tests would seem to be based on the following 
procedures: 

(i) some method for identifying or quantifying the various 
constituent components of jobs; (2) a method for determining, 
for an experimental sample of jobs, the human attribute(s) re- 
quired for successful job performance when a given job com- 
comemt is couimon to several jobs; and (3) some Kiethod of com- 
bining the estimates of human attributes required for individual 
job components iuto an overall estimate of the attribute require- 
ments for an entire job. (McCormick, 1974) 

Once such a system has been developed, it should then be possible to 
predict the attribute requiranents for virtually any job whose activity 
requirements overlap with those used in establishing the system. 
In the best of all worlds it would be desirable to determine uniquely 
for each of several or many job components the itper.ific abilities re- 
quired for performance of the activities implied, and to identify tests 
which measure such abilities. The research for developing the data 
base for such a job component validation procedure, however, would be 
prohibitive at the present time. Therefore, it is probably necessary to 
follow procedures that are somewhat less direct, hut that may still 
provide a practical basis for identifying the tests that presumably 
would be valid for the selection of candidates for various jobs. The 
present study represents one particular approach for doing this. In 
particular this study involved the usu ^f job activity data as predictors 
and test data of job incumbents as criteria. 

Data leases Used as Predictors 

If a multiple regression approach using job-related data as pre- 
dictors is to be feasible, it is necessary that the data which characterize 
each of the jobs in the sample be expressed in terms of common metrics. 
This was accomplished in the present study by obtaining analyses of 
each of a number of different jobs using the Position Analysis Questionnaire 
(PAQ), Form Li, developed by McCormick, Jeanneret, and Mecham (1969). 
Since the same job analysis questionnaire was used to analyze each of the 
jobs, and because this particular job analysis que.! tionnaire was specifically 
desi^^ned for use with a broad spectrum of jobs, co.uparisons between and 
ai;iong the jobs in terms of the activities which comprise each job are 
possible. Thus, these data should be suitable for use as predictors in a 
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uiultiplf regression paradigm. 

Tiwee sets of predictor data based on t!ie PAQ were used for each Job 
in the sample. The first consisted of r-eores on 30 "divisional" Job dimensions 
taat resulted from separate principal component analyses for 3700 jobs 
of the job elements of the six divis.ons tlie VAi} (McComiick and 
:iarciuardL (June 1974). The second set consisted v^f scores 14 "general" 
.job dimensions that resulted from tho. principal component analysis 
for tue same 3700 Jobs of 163 of the job elements of tiie VAq pooled 
together. These two sets of job dimensions are referred to as being 
based on "job data." Tue second type of predictor data consisted of cnmnoneut 
scores for earn of the 23 job dimensions derived in a study by Marquardt 
and JlcCormick (1973). These dimensions were derived through principal 
coiaponents analyses of a set of data developed by Marquardt and McCorniick 
(1472) which consistud of ratings of the relevance of cacii of 76 human 
attributes to the performance of each of the job elements of the PA'^ 
Tims, there were 23 predictor scores for each of the jobs in the sample 
under this condition. These data are referred to as "attribute profile 
data." 

I 

Data ijases Used as Criteria 

In terms of logical considerations, th^ preferable approach for 
testing Che job component validation model proposed by McCormick 
would be based on empirically-validated data concerning the level and types 
of human at •Tributes necessary for the performance of each of many specific 
types of job activities. Thus, for any given job component there would 
be a statement of the human attribute(s) required for its successful per- 
formance. Given such a body of data it would then be possible to analyze 
any given job in terms of the various job compo»»ents in question, identify 
whicn job components were embodis-i in the job, and then set forth for 
the job as its overall job requirements the summation of the human 
attributes which nad previously been found to be required for the several 
components that had been identified as being embodied in the job. 

Data v^^hich meet these requirements, however, would be difficult to develop 
if one would be interested in such data for a large and varied sample 
of Jobs, At the present stage of affairs, therefore, some alternative ap- 
pro^ich :or the establishment of job component validity would be re^juirud, 
in the present study this approach consisted essentially of the use of 
job dimension scores for individual jobs as predictors of test data lor 
incumben^.s on corresponding jobs. The job dimensions can be considered as 
one type of job component. In connection with test data for job incumbento, 
l-ie most comprehensive set of test data available for Incumbents on various 
types of jobs consists of that for the General Aptitude Test Battery (GATB) 
of the United States employment Service (USTES), 

The USTES has published normative test data for the nine tests ol the 
GATiS, whicli include mean test scores for job Incumbents, and associrted 
validity coefficients, for over A50 jobs (U.S. Department of Labor, 1^70). 
The nine tests of the GATB include: G (Intelligence); V (Verbal Aptitude); 
N (Numerical Aptitude); S (Spatial Aptitude); P (form Perception); Q (Clerical 
Perception); K (Motor Coordination); F (Finger Dexterity); and M (Manual 
D^ixterity). These data were obtained from employees on the various jobs in 
a multitude of organizations. (The validity data reported were based oa 
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concurrent validation studies.) The particular data had not been 
used for the salection or the employees in the sample. To the ex- 
tent that f:he test data were noL biased by uiiatevcr pre-selec tion 
procedures had been used by organizations involved in the studies* 
and to the extent that they truly do reflect the level of aptitudes 
ncr.essary for the porforiiiance of the jobs, these data should give 
some Indication of the levels of various human abilities required for 
adequate performance on the jobs in question. These test data were 
used as the basis for three criteria of. the relevance of the nine 
tests to the jobs in question. The first set of criterion values 
consisted of the mean test scores of incumbents in the various 
jobs* used In the study. The rationale for the use of this criterion 
is based on the assumption that people tend to gravitate Into those 
jobs that are compatible with their own abilities. Thus, jobs for 
which he mean test scores of incumbents are high (such as in the 
V-Verlal test) might be assumed to have higher requirements for the 
quality measured by the test than in fhe case of jobs for which 
the m'.an test s/.ores are low. The second criterion (based on the 
ScLTie assumption) consisted of what will be called "potential cutoff 
scores." These were computed by subtracting from the mean test 
score of incumbents in each job the standard deviation associated with 
that mean, ^ne standard deviation value subtracted from each mean 
was chau which the USTES reported for incumbents on the job in question, 
and not that associated with GATB scores in the general population. 
This particular set of data was included in order to have a criterion 
which might more closely approximate cutting scores as they are used 
in the field, since il is not generally the case that the mean is used 
as a cutting score. It should be noted here chat these ''potential 
cutoff scores" are not meant to be applied in personnel operation on 
an across-the-board fashion, since actual cutoff scores usually ' 
are established in part on the basis of labor market condition, 
liut for experimental purposes it was considered desirable to use 
some "standard" cutting score as a criterion to test the effective- 
ness wirh which the procedures used would predict a criterion that 
might approximate that used in common employment practice. 

The third set of criterion data used in this study consisted of 
the coefficients of validity for the various subtests and jobs, 
as reported by the USTES, Validity coefficients, insofar as chey are 
fr^e of many of the problems typically found when validations are 
attempted in uhe field (e.g., restricted range, criterion l-ou- 
tamination, halo effect, etc.), may be viewed as giving an indication 
of the relationship between the ability tapped by a given test, and 
performance on the job. Thus, they should give some litdication of 
th(i abilitic?s required to perforin various jobs Validity coefficients 
arr:, however, notoriously ''wobbly," due in part to criterion 
contamination, th?. use of an improper criterion, restriction of 
range, imall samples, etj. Thus, even though an aptitude may be re- 
quired to perform a given job, and a reliable test of that aptitude 
is useu as a predictor, a significant relationship between test scores 
and perfortaance measures may not bj found even though the test is, in 
reality, a valid indicator of success on the job. For chis reason, 
it was expected that the set of validity coefficients would not be 
predicted as nffectLvely by corabina tions of component scores as 
would, mean test scores and potential cutoff scores. 
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Selection of the Sample 

The PAQ analyses included in the base sample of 3700 Jobs developed 
in a study reported by Marquardt and McCormick (1974) were first re- 
viewed to identify those analyses which corresponded to jobs for which 
the USTES had published GATB test data. (This base sample of 3700 jobs 
was taken from an overall data pool of over 8, COO PAQ analyses, and was 
stratified to match the occupational characteristics of the American 
labor force. For further details regarding this sample, see Marquardt 
(1974) or Ma.rquardt and McCormick, (Report No. 4, June 1974). It was 
found that 658 of the cases in the base sample matched jobs for which 
GATB test data were available. These actually represented 658 positions 
on 141 different jobs. Thus, there were multiple analyses for certain 
of the jobs in the sample, although in most cases such analyses were 
obtained from different organizations. In addition, the 141 distinct 
Jobs in the sample matched 125 sets of GATB norms. The difference be- 
tween the number of distinct jobs in the sample, and the number of 
sets of GATB norms, occurred for two reasons. First, the USTES, in 
certain instances, pooled jobs with different titles and/or D.O.T. 
numbers to arrive at the sample for which a given set of means, standard 
deviations, and validity coefficients was determined. An example of 
such an instance occurred with the jobs of Civil Engineer, Electrical 
Engineer, and Mechanical Engineer, which the USTES combined into one 
sample when computing the GATB norms. Secondly, for some such 
instances, PAQ analyses of more than one of the pooled jobs were avail- 
able in the base sample of 3700 jobs (the case illustrated above being 
one such instance). When this occurred, the PAQ analyses of each of 
the jobs which were pooled by the USTES were included in the sample. 
It was decided to include each of these distinct jobs in the sample 
because there was no possible manner of determining whether they truly 
have different aptitude requirements. Possible ramifications of these 
sample characteristics will be discussed in the discussion section. 

Analyses Performed 

For each of the jobs represented by the 658 PAQs included in the sample, 
three sets of component scores (called job dimension scores) were derived, 
these being: (1) the 30 divisional job dimensions based on job data for 
3700 jobs derived by Marquardt and McCormick (Report No. 4, June 1974); 

(2) the 14 overall or general dimensions based on the same data; and 

(3) the 23 job dimensions based on attribute profiles of the job elements 
of the PAQ (Marquardt and McCormick 1973). All the component scores 
were in standard score form. In the case of those based on job data, 

the standardization was based on the characteristics of the base sample 
of 3700 jobs. 

These three sets of component scores were then used as predictors In 
a series of multiple regression analyses using each of the three criteria 
mentioned above as related to the jobs for which GATB data were available, 
namely mean test scores of incumbents, potential cutoff scores, and validity 
coefficients. Such analyses were carried out separately for the three 
criteria for each of the nine GATB tests. A double cross-validation procedure 
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was used with the sample being split randomly into two halvea, (A and U). 
Thus, a total of 243 separate multiple regression analyses w--.re per- 
formed (9 tests X 3 criteria x 3 samples (A,B, Overall ) x 2 types of 
component scores » 243 analyses). A stepwise multiple regression pro- 
cedure was used for all of these analyses. The results of these analyses 
are reported in the following section. 



RESULTS 

The results of the stepwise multiple regressions using job di- 
mension scores as predictors and mean test scores of incumbents, 
potential cutoff scores, and validity coefficients as criteria are 
sumiuarized in Tables 1, 2, and 3 respectively. These tables report, 
for each of the three criteria, the multiple correlations obtained 
for each of the nine tests of the GATB, separately showing the co- 
efficients obtained for Sample A, Sample B, and the Overall Sample. 
The multiple correlations obtained through cross-validation by ap- 
plying the regression equations derived from Sample A to Sample B, 
and vice versa, are reported in the same tables. Finally, each table 
reports separately the results obtained from the three types of job 
dimensions (those obtained from job data, and those obtained from 
attribute profile data). 

Tables 4, 5, and 6 report, for the Overall Sample, the dimensions 
involved in the regression equations derived for each GATB test and 
criterion. Table 4 reporting on the divisional job dimensions based 
on job data, Table 5 reporting on the general job dimensions based on 
job data, and Table 6 reporting on the dimensions based on attribute 
profile data. (Additional data, including the specific regression 
equations derived in this study, may be found in Marquardt, (1974). 
Finally, the intercorrelation matrix of the mean test scores of in- 
cumbents which were used in this study is given in Table 6. 
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Table 1 

Multiple Correlations and Cross-Valldation Coefficients 
of Combinations of Dimension Scores as Related to Mean Test 
Scores of Incumbents on Various Jobs^ 



GATB Multiple Correlations Cross-VallJatlon 

Test by Sample Coefficients by 

Sample^ 

a3 li^ Overall^ B to A A to D 



Divisional Dimensions Based on Job Data 



G (Intelligence) 


.73 


.75 


.73 


.74 


.71 


V (Verbal Aptitude) 


.76 


.77 


.76 


. 72 


. 74 


N (Numerical Aptitude) 


.73 


.75 


.74 


.70 


.74 


S (Spatial Aptitude) 


.67 


.68 


.67 


. 65 


. 66 




.65 


.67 


.65 


.60 


.63 




.73 


.76 


.74 


.71 


.73 




.75 


.77 


.75 


.73 


.75 




.59 


.62 


.59 


.51 


.55 




.47 


.50 


.46 


.37 


.41 


General 


Dimensions Based on Job Data 






G (Intelligence) 


.72 


.73 


.72 


.71 


.72 


V ^verbai Aptitude; 


.75 


.75 


.74 


.74 


.74 


N (Numerical Aptitude) 


.72 


.74 


.72 


.72 


.72 


S (Spatial Aptitude) 


.65 


.65 


.65 


. 64 


.65 


P (Form Perception) 


.60 


.62 


.65 


.60 


.60 


Q (Clerical Perception) 


.72 


.73 


.72 


.72 


.11 


K (Motor Coordination) 


.75 


.75 


.75 


.75 


.75 


F (Finger Dexterity) 


.21 


.26 


.23 


.16 


.23 


M (Manual Dexterity) 


.27 


.31 


.28 


.22 


.30 


Dimensions 


Based 


on Attribute Profile Data 






G (Intelligence) 


.73 


.75 


.74 


.69 


.73 


V (Verbal Aptitude) 


.75 


.77 


.75 


. 71 


.74 


N (Numerical Aptitude) 


.72 


.75 


.73 


.68 


.72 


o (Spatial Aptitude) 


.67 


.66 


.66 


.62 


.64 


P (Form Perception) 


.63 


.63 


.63 


.60 


.62 


Q (Clerical Perception) 


.71 


.73 


.71 


.68 


.69 


K (Motor Coordination) 


.73 


.74 


.73 


.70 


.72 


F (Finger Dexterity) 


.37 


.58 


.56 


.49 


.52 


M (Manual Dexterity) 


.51 


.48 


.47 


.39 


.44 


^ Based on the General Aptitude 


Test Battery (GATB) 







The prediction equations derived from Sample A were applied to Sample B, 
and vice versa, and the predicted and observed values were then correlated 

^ N = 329 
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Table 2 



Multiple Correlations and Cross-Valldation Coefficients 
of Corabinationa of Dimension Scores as Related to Potential 

Cutoff Scoresl 



GATB Multiple Correlations Cross-Valldation 

■^^st by Sample Coefficients by 

, Sample^ 

a3 Overalls B to A A to B 



Divisional Dimensions Based on Job Data 



G (Intelligence) .74 

V (Verbal Aptitude) .77 

N (Numerical Aptitude) .74 

S (Spatial Aptitude) .68 

P (Foru Perception) ,65 

Q (Clerical Perception) .73 

K (Motor Coordination) .73 

F (Finger Dexterity) .54 

M (Manual Dexterity) ,45 



.76 


.74 


.72 


.74 


.79 


.77 


.73 


.77 


.76 


.74 


.72 


.74 


.68 


.68 


.67 


.66 


.67 


.65 


.61 


.^5 


.75 


.73 


.70 


. 7- 


.75 


.73 


.70 


.71 


.56 


.54 


.50 


.51 


.47 


.42 


.32 


.36 



General Dimensions Based on Job Data 



G (Intelligence) 


.73 


.74 


.73 


.73 


.73 


V (Verbal Aptitude) 


.77 


.77 


.76 


.76 


.76 


N (Numerical Aptitude) 


.73 


.74 


.73 


.73 


.73 


S (Spatial Aptitude) 


.66 


.65 


.66 


.66 


.65 


P (Form Perception) 


.61 


.62 


.61 


.59 


.62 


Q (Clerical Perception) 


.71 


.71 


.72 


.70 


.69 


I< (Motor Coordination) 


. 72 


.72 


.72 


.72 


.72 


F (Finger Dexterity) 


.23 


.28 


.24 


.18 


.25 


M (Manual Dexterity) 


.28 


.33 


.29 


.23 


.29 





Dimensions 


Based 


on Attribute Profile 


Data 




G 


(Intelligence) 


.74 


.76 


.75 


.70 


.74 


V 


(Verbal Aptitude) 


.77 


.79 


.77 


.74 


.77 


N 


(Numerical Aptitude) 


.74 


.76 


.74 


.68 


.74 


S 


(Spatial Aptitude) 


.67 


.65 


.65 


.63 


.63 


r 


(Form Perception) 


.62 


.63 


.62 


.60 


.61 


Q 


(Clerical Perception) 


.69 


.71 


.69 


.64 


.67 


K 


(Motor Coordination) 


. 70 


.72 


.70 


.66 


.69 


F 


(Finger Dexterity) 


.54 


.55 


.53 


.45 


.49 


M 


(Manual Dexterity) 


.47 


.47 


.44 


.36 


.36 



Based on the General Aptitude Test Battery (GATB) , and computed by sub- 
tracting from the mean test score the standard deviation associated 
with that mean 

2 

The prediction equations derived from Sample A were applied to Sample B, 
and vice versa, and the predicted and observed values were then correlated 

3 N = 329 



330 
659 
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Table 3 

Multiple Correlations and Cross-Validation Coefficients 
of Combinations of Dimension Scores as Related to 
Coefficients of Validity^ 



GATB Multiple Correlations Cross-Validation 

Test by Sample Coefficients by 

Sample 

Overall^ li to A A to D 



Divisional Dimensions Based on Job Data 



G (Intelligence) 


.41 


.40 


.38 


.32 


.29 


V (Verbal Aptitude) 


.42 


.41 


.39 


.32 


.31 


N (Numerical Aptitude) 


.40 


.44 


.39 


.27 


.31 


S (Spatial Aptitude) 


.46 


.46 


.44 


.39 


.40 


P (Form Perception) 


.37 


.34 


.32 


.23 


.23 


Q (Clerical Perception) 


.38 


.38 


.34 


.25 


.25 


i< (Motor Coordination) 


.34 


.27 


.26 


.17 


.12 


F (Finger Dexterity) 


.37 


.45 


.39 


.28 


.35 


M (Manual Dexterity) 


.46 


.45 


.40 


.27 


.27 



General Dimensions Based on Job Data 



G 


(Intelligence) 


.37 


.37 


.36 


.32 


.33 


V 


(Verbal Aptitude) 


.33 


.33 


.33 


.30 


.24 


N 


(Numerical Aptitude) 


.37 


.38 


.37 


.32 


.36 


S 


(Spatial Aptitude) 


.40 


.42 


.39 


.38 


.38 


P 


(Form Perception) 


.33 


.31 


.31 


.29 


.28 


Q 


(Clerical Perception) 


.28 


.31 


.28 


.22 


.27 


iC 


(Motor Coordination) 


.24 


.16 


.15 


.04 


.02 


F 


(Finger Dexterity) 


.35 


.43 


.37 


.32 


.38 


M 


(Manual Dexterity) 


.39 


.44 


,39 


.32 


.32 




Dimensions 


Based 


on Attribute Profile Data 






G 


(Intelligence) 


.38 


.37 


.36 


.31 


.28 


V 


(Verbal Aptitude) 


.34 


.36 


.33 


.27 


.29 


N 


(Numerical Aptitude) 


.32 


.36 


.31 


.23 


.25 


S 


(Spatial Aptitude) 


.38 


.41 


.38 


.32 


.34 


P 


(Form Perception) 


.32 


.32 


.28 


.19 


.21 


Q 


(Clerical Perception) 


.29 


.31 


.27 


.17 


.19 


K 


(Motor Coordination) 


.30 


.27 


.23 


.12 


.11 


F 


(Finger Dexterity) 


.35 


.42 


.36 


.25 


.33 


M 


(Manual Dexterity) 


.33 


.39 


.32 


.20 


.23 



^ Based on the General Aptitude Test Battery (GATB) 
2 

The prediction equations derived from Sample A were applied to Sample B, 
and vice versa, and the predicted and observed values were then correlated 

^ N = 329 
^ N = 330 
ERiC 5 J, . 659 
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Table 7 

Correlations Between Mean Test Scores of Incumbents 
on GATB Tests fcr Jobs Used In Sample^ 

GATE Test GVNSPQKFM 

G (Intelligence) 

V (Verbal Aptitude) .93 



N (Numerical Aptitude) 


.97 


.89 










S (Spatj.al Aptitude) 


.89 


.71 


.83 








P (Form Perception) 


.83 


.73 


.83 


.83 






Q (Clerical Perception) 


.81 


.87 


.82 


.62 


.84 




K (Motor Coordination) 


.76 


.83 


.78 


.59 


.81 


.90 


F (FinjEjer Dexterity) 


.59 


.55 


.61 


.56 


.76 


.64 .71 


M (Manual Dexterity) 


.41 


.32 


.45 


.46 


.61 


.46 .56 



Correlations for all tests except F and M are based on the norms for 
125 jobs. Correlations for tests F and M are based on the norms for 
122 jobs. 
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DISCUSSION 

As describtid above, this study involved the use of three sets of 
job dimension scores for a sa:»iple of jobs (two sets based on job pre- 
diction of three test-related criteria for each of nine tests as de* 
rived from job incumbents on corresponding jobs. (The three 
criteria were mean test scores, potential cutoff scores, and validity 
coef f icients .) 

The multiple correlations obtained from i setpwise multiple 
regression procedure for the three types of predictors, the three types 
of criteria, and the nine tests of the GATE were, in general, fairly 
respectable. The ranges and medians of the multiple correlations for 
the nine tests are summarized below: 



Validity 
Cotjf f icients 



Range Mdn. 
.26 - .44 .39 



.03 - .38 .32 
.23 - .38 .32 



A^asis of Job Dimensions Criterion 

Mean test Potential 
Scores Cutoff 
Scores 



Ranae Mdn. Range Mdn. 

Job data: divisional _ 

job dimensions '^^ " '^^ .42 - .77 .73 

Job data: general job ^ ^ 
dimensions 

Attribute profile data .47 - .45 .71 .44 - .77 .69 



The multiple correlations obtained when coefficients of validity 
were used as criteria were somewhat lower than those obtained for the 
previous two criteria, which confirms the a priori prediction that this 
would be the case due to the nature of validity coefficients and 
the problems associated with validation efforts. In the case of most 
test'5, there was little difference in the effectiveness of the three types 
of predictor data (two sets of dimensions based on job data and one based 
on atcribute profile data) in predicting all of the criteria used in 
this study. However, in the case of the Finger Dexterity Q: ) and IlanuaL 
Dexterity (M) tests, the prediction based on the general job dimensions 
was substantially below that based on the other two sets of job di- 
mensions. Further comments regrading these results will be given later 
in this section. 



ERLC 



It sliould be noted that the "job data*' dimension scores used as 
predictors in the present study were in standard score form with 
the standaradizat ion having been based on the characteristics of tfie 
overall sample of 3700 jobs used by Marquardt and McCormick (Report 
No. 4, June 1974). Thus, if one were actually to compute the means 
and standard deviations of the job dimension scores for the sample of 
Jobs used in this study, the means would not necessarily be 0, nor 
would the standard deviations necessarily be 1. (These means and 
standard deviations are reported in Appendix A, and a quick glance at 
these data will show this to be the case.) The reason for standardizing 
on the basis of the overall sample of 3700 jobs, rather than on the 
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basis of the sainple of 658 Jobs, was due to the fact that the overall 
Job sample had been stratified roughly in proportion to the occupational 
composition of the American labor force, whereas the Job sample used 
in this study did not have sMch characteristics. In order that the 
results of this study have generality to a wide variety of Jobs, many 
of which were not represented in the sample, it was reasoned that the 
standard scores should be derived on the basis of population characteristics. 

The three criteria for each Job can be viewed as different types 
of indications of the "importance'' of thr. attributes measured by the 
tests to the Jobs in question. Ideally, one would wish that the criterion 
data (which is based on incumbents in the Jobs) would have been obtained 
for incumbents who had not been "pre-selec ted" for the Jobs in c^uestion. 
vvhile the GATB t^sts had not been used for the selection of the employees 
in the organizations from which the data were obtained, these organizations 
undoubtedly did engage in some form of selection. Since a wide variety 
of organizations were used in the development of 'the GATB norms, this 
selection could have ranged from little (if any) all che way to the 
extensive use of test batteries, biographical information, and inter- 
views. It would not be unreasonable to expect that, in some proportion 
of the cases, the results obtained from the selection devices used 
by the organizations would correlate to some degree with those which 
would have resulted from the use of the GATB. The proportion is 
unknown in the present situation, but the potential effects of pre- 
selection of the GATB norms must still be taken into account waen the 
results of the present study are analyzed. 

The question here is basically one of whether the GATB data truly 
reflect the ability requirements of the jobs. To the extent that they 
do, the prediction equations developed in the present study should have 
some utility. To the extent that they do not, these prediction equations 
might have restricted utility. In this regard, the USTES obtained the 
GATB data from a wide variety of different organizations which 
were presumably not using the same selection systems. In addition, the 
samples of employees used by the USTES were actual incumbents on the 
jobs, who presumably were performing above some minimally acceptable 
level (or they would have been terminated). The use of a vaiiety of 
organizations, rather than one, would have served to mitigate some- 
what the effects of pre-selt tion on the norms, since there was un- 
doubtedly some range to the effectiveness of whatever selection systems 
the organizations in question used. This, combined with the fact that 
tiie employees were, for die most part, performing effectively, should 
lend greater credence to the GATB data. This does not say, however, 
that ti)ese data reflect the minimum ability requirements for performance 
on the various jobs. Pre-selection on the part of the organizations 
involved in the UtST^ib studies may well have resulted in the inflation 
of the GATB norms, and in a restricted range of these scores. The 
problem of a restricted range in the scores of the employees on any 
one of the jobs (presumably restricted to the high side) would mean 
that the GATB data used in the present study were too high, and should 
have resulted in reduced predictability of these norms. Since the 
multiple correlations obtained when mean test scores of incumbents, 
and potential cutoff scores, were used as criteria in the present 
study were ^icneraily respectable, one would expect that they would be 
even higher without the potential problem of restricted range. 
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In addition, the potential eftect on the results of the present study 
of any inflation of the GATB norms due to pre-selection can be some- 
what mitigated through the use of cutoff scores that are at some level 
below the predictions obtained using the regression equations de- 
rived in this study. Such a reduction should serve to insure that the 
cutoff scores which are actually used are more in line with the minimum 
levels of abilities actually required to perform a job* 

Essentially, therefore, the use of GATB data as criteria was 
based on the assumption that these data do reflect in some way the 
abilities required for persons to perform adequately on various Jobs. 
In the case of the use of coefficients of validity as criteria, this 
assumption is rather straightforward, since a coefficient of validity 
may be viewed as an indicator of the extent to which job performance 
is in fact related to test performance. The higher the coefficient 
of validity the greater is the predictability of job performance from 
test performance. However, as indicated above, coefficients of validity 
may be adversely influenced by several factors; most typically these 
factors result in underestimates rather than overestimates of validity. 

The use of a criterion of mean test scores of incumbents, or 
of potential cutoff scores (since these are derived from the mean test 
scores), is predicated on the assumption that incumbents have "gravitated'' 
into jobs that are commensurate with their own abilities. Thus, the 
higher the test scores of incumbents on a job, the higher is the pre- 
sumed level of the ability required for job performance. Thus, If a 
person has moved through the labor market until he finally holds a 
position which is commensurate with his abilities, the mean test scores 
(and, therefore, potential cutoff scores) of incumbents on various jobs 
should be an indication of the amount of a given ability that is re- 
quired for performance on the job. 

Finally, the question of the characteristics of the sample used 
in the present study arises. It was mentioned earlier that this sample 
consisted of 658 cases which represented 141 jobs and 125 sets of GATB 
norms. Thus, there were multiple PAQ analyses for certain of the jobs 
in the sample, and the same set of GATB norms for certain different 
jobs. Since the USTES had pooled across certain types of jobs when 
they developed the GATB norms, the situation arose in which it was 
necessary to decide whether PAQ analyses for more than one of these 
jobs would be included in the sample. It was decided to do so in 
this study. Since this added variability to the predictors in the 
present study, without at the same time adding variability to the 
criteria, this should have resulted in lower multiple correlations 
than would have resulted had such analyses not been included in the 
sample. Regretably, there was no way of determining whether the 
GA'T'B norms for the individual jobs pooled by the USTES were, in 
actuality, different. IVius , in terms of a test of the job component 
validation model, the possibility that the multiple correlations ob- 
tained in the present study are lower than they should be can only 
5dd further evidence for the validity of this model. It should be 
noted that the predictor data were based on analyses of jobs which 
were not the specific jobs in the specific organizations for which the 
test data of incumbents were obtained. Rather, the predictor data were 
for Jobs which wera considered to "match" those for which the ttst data 
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were available. To the extent that the matching may have been of pairs 
of Jobs which were somewhat different from each other it is believed that 
the resulting predictions would tend to be underestimated. 

In general terms it would seem that most of the points discussed 
above would tend to minimize the basic nature of the relationship between 
the predictions of job dimension scores and the test-related criteria. 
Thus, to the extent that these factors did apply to the data the results 
would seem tu reflect underestimates of the basic relationships. 

in viewing the results thac were obtained, it is evident that mean 
test scores and potential cutoff scores of the various tests were sub- 
stantially predictable on the basis of combinations of job dimension 
scores, but except for the finger and manual dexterity tests (F and M) , 
there was no appreciable difference in predictability with the three 
types of job dimension scores used. The predictability of coefficients 
of validity was systematically lower than that of the other two criteria, 
but this was expected due to the problems associated with carrying 
out empirical validations. 

The final point to be discussed here concerns the differences 
in predictability among the GATB tests which were found in this study. 
It was generally found that the criteria associated x^ith cognitive tests were 
predicted more effectively than were those associated with psychomotor 
tests. In general, the multiple correlations obtained when psycho- 
motor test norms were used as criteria were at the lower end of the range 
of correlations obtained. In order to explain this result, a matrix 
of intercorrelations of the GATB mean test scores, was computed, (see 
Appendix B) . The correlations in that matrix of the psychomotor test 
scores with the cognitive test scores were generally higher than the 
corresponding correlations reported by the USTES for the general population. 
This difference probably can be attributed to the fact that the cor- 
relations reported in Appendix C were based on the mean scores of 
incumbents on the jobs in the sample. The modest correlations between 
psychomotor tests and cognitive tests in the population generally 
would be expected to produce mean values for groups of people (such 
as incumbents on different jobs) which are higher than those in the 
population generally. It is possible that these •'elevated" correlations 
may have tended to attenuate the underlying relationships between job 
dimension scores and test data for the psychomotor tests of the in- 
cumbents on corresponding jobs. However, there was no obvious pro- 
cedure for adjusting for any such possible effect. 

As noted above, the predictability of mean test scores and potential 
cutoff scores of the finger and manual dexterity tests (F and M) with 
the general job dimension was lower than with the divisional job dimensions 
or than those based on the attribute profiles. Although any explanation 
for this is somewhat speculative; it is probable that this is due to 
soiiie difference in the nature of job dimensions In question. Since 
the "general'' dimensions were based an a principal component analysis 
of almost all of the job elements of the FAQ, the components extracted 
could embody elements from the several divisions of the FAQ, as contrasted 
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with the •Mivitjional'' job dimensions and those based on att:rLbuto 
profile data (in which the principal components analyses were carried 
out with job elements within each division of the PAQ) • It is sug- 
gested that the ''broader'' Job dimensions thus failed to provide 
adequately discriminating measures of the job activities that have heavy 
involveiiient of finger and manual dexterity* 



CONCLUSIONS 

The results of this study would seem to add supporting evi<!ence 
for the utility of the job component validation model proposed by 
McCortnick (1974) as the basis for establishing aptitude requireiu^ints 
for jobs. The results are reasonably comparable with those previously 
reported by McCormick, Jeanneret, and Mecham (1972), The present 
study, however, covered a larger sample of jobs than the previous study, 
and thus probably represents a more comprehensive test of the jo':> 
component validity model than the previous study. In addition, the 
present study was based on the use of Form B of the PAQ, whereas the 
previous study was based on Form A, 

The multiple correlations of the job dimension scores as predictors 
of the criteria were of such a magnitude as to be of substantial practical 
utility. This was especially the case with the criteria of mean test 
scores and potential cutoff scores (for which the multiple correlations 
for most of the tests were in the high 60 's and low 70' s). The multiple 
correlations with the criteria of validity coefficients were generally 
lower, most being in the 30 's. In terms of potential practical 
.utility, it is probable that the predictionc? oz potential cutoff scores 
would be most useful. 

The use of a structured type of job analysis procedure, such as 
represented by the PAQ, would then seem to providt the basis for establish- 
ing personnel requirements for individual jobs directly from job data, 
thereby eliminating the need for conventional test validation pro- 
cedures in the case of at least many jobs. 
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APPENDIX A 



Means and Standard Deviations of 
Variables Used^ 



Variable Mean Standard 

Deviation 



Job Dimension Jl-1 ,0017 ,9622 

Job Dimension Jl-2 -.0800 '9108 

Job Dimension Ji-3 -.0058 9635 

Job Dimension Jl-4 -!o342 .*9608 

Job Dimension Jl-5 -.0954 .8712 

Job Dimension J2-6 -.0899 9702 

Job Dimension J2-7 [0423 110520 

Job Dimension J3-8 -.0435 1.0493 

Job Dimension J3-9 -.0501 .'9657 

Job Dimension J3-10 -.0753 l!o545 

Job Dimension J3-11 .1543 l!o348 

Job Dimension J3-12 .0131 9976 

Job Dimension J3-13 -.0702 !9608 

Job Dimension J3-14 .0156 9158 

Job Dimension J4-15 10779 .'9682 

Job Dimension J4-16 -.2495 7032 

Job Dimension J4-17 -.0894 '96O2 

Job Dimension J4-18 -.0248 10493 

Job Dimension J4-19 -.0271 8951 

Job Dimension J4-20 -.0925 1.0385 

Job Dimension J5-21 .'o029 [9911 

Job Dimension J5-22 -.0339 9378 

Job Dimension J5-23 -.0781 '9355 

Job Dimension J6-24 -.0115 '9499 

Job Dimension J6-25 .1352 .'9705 

Job Dimension J6-26 .0870 9585 

Job Dimension J6-27 -.0987 8946 

Job Dimension J6-28 -.0100 l!o366 

Job Dimension J6-29 -.0639 .9863 

Jo^j Dimension J6-30 .0294 ^8999 

Job Dimension JG-1 -.1048 .8803 

Job Dimension JG-2 .0385 l!o022 

Job Dimension JG-3 .0739 l!o689 

Job Dimension JG-4 -.2213 9631 

Job Dimension JG-5 -.0349 8734 

Job Dimension JG-6 .0046 !9189 

Job Dimension JG-7 -.0935 9114 

Job Dimension JG-8 -.0006 .'9406 

Job Dimension JG-9 -.0908 !9423 
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APPENDIX A (cont.) 



Variable Mean Standard 

Deviation 



Job 


Dimension JG-10 


-.0543 


1.0400 


Job 


Dimension JG-11 


.0128 


.8821 


Job 


Dimension JG-12 


.0461 


.9084 


Job 


Dimension JG-13 


.1219 


.7884 


Job 


Dimension JG-14 


.0069 


.8951 


Job 


Dimension Al-1 


.0313 


.7445 


Job 


Dimension Al-2 


.0635 


.7249 


Job 


Dimension Al-3 


-.1062 


.7641 


Job 


Dimension Al-4 


.0320 


Job 


Dimension Al-5 


-.0458 


.9041 


Job 


Dimension A2-6 


-.0982 


.8784 


Job 


Dimension A2-7 


-.0669 


.9211 


Job 


Dimension A3-8 


.0507 


.6820 


Job 


Dimension A3-9 


-.0453 


.6792 


Job 


Diuension A3-10 


.0240 


.6225 


Job 


Dimension A3-11 


. n9i 7 


.7711 


Job 


Dimension A4-12 


-.1151 


.6035 


Job 


Dimension A4-13 


-.0907 


.8125 


Job 


Dimension A4-14 


-.0049 


.8444 


Job 


Dimension A5-15 


-.0060 


.6822 


Job 


Dimension A5-16 


-.0632 


.7631 


Job 


Dimension A5-17 


.0401 


.9180 


Job 


Dimension A6-18 


-.0334 


.4401 


Job 


Dimension A6-i9 


-.0647 


.7231 


Job 


Diraension A6-20 


-.0270 


.6623 


Job 


Dimension A6-21 


-.0228 


.7114 


Job 


Dimension Afi— 22 


• uu^u 


.4930 


Job 


Dimension A6-23 


.0535 


.6080 


iiean 


GATii Test Score 








GATB-G 


104.9574 


13.9618 




GATii-V 


102.7508 


11.9606 




GATB-N 


102.9347 


13.5486 




GATIi-S 


104.8283 


IJ 5078 




GATB-P 


103.2295 


11.8576 




GATB-Q 


105.4088 


12.0624 




GATB-K 


103.4818 


10.0867 




GATB-F 


98.1932 


9.1351 




GATB-M 


103.5925 


7.9925 


Potential GATB Cutoff Scores 








GATB-G 


91.4878 


14.7447 




GATB-V 


89.3587 


11.6276 




GATB-N 


88.4544 


14.9414 




GATB-S 


87.9514 


11.8088 
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APPENDIX A (cont.) 



Variable 



Mean 



Standard 
Deviation 



GATB-P 86.7067 

GATB-Q 91.1687 

GATB-K 86.4544 

GATb-F 79.4351 

GATB-'-I 83.7549 

GATi Validity Coefficients 

GATb-G .2871 

GATb-V .2167 

GATb-N . 2907 

GATb-S .1596 

GATb-P .2027 

GATE Validity Coefficients (cont.) 

GATb-Q .2334 

GATb-K .1693 

GATB-F . 1442 

GATB-M .1555 



12.9890 
11.4532 
11.0618 
9.5041 
8.5690 



.1490 
.1638 
.1382 
.1451 
.1543 



.1508 
.1274 
,1457 
.1461 



^ These taeans and standard deviations were derived from the Overall 
Sample of 658 cases. 
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APPENDIX B 



Correlations Between Mean Test Scores of Incumbents 
on GATB Tests for Jobs Used in Sample''- 



GATE Test 


G 


V 


N 


S 


P 


Q 


K F M 


G (Intelligence) 
















V (Verbal Aptitude) 


.93 














M ^rtumericai Aptitude^ 


ft T 

.97 


.89 












S (Spatial Aptitude) 


.89 


.71 


.83 










P (Form Perception) 


.83 


.73 


.83 


.83 








(Clerical Perception) 


.81 


.87 


.82 


.62 


.84 






K (Motor Coordination) 


.76 


.83 


.78 


.59 


.81 


.90 




F (Finger Dexterity) 


.59 


.55 


.61 


.56 


.76 


.64 


.71 


A (Manual Dexterity) 


.41 


.32 


.45 


.46 


.61 


.46 


.56 .70 



Correlations for all tests except F and M are based on the norms 
for 125 Jobs. Correlations for tests F and M are based on the 
norms for 122 jobs. 
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Akron, OH 44325 

1 Dr. Bernard M. Bass 
University of Rochester 
Management Research Center 
Rochester, NY 14627 

1 Mr. Kenneth M. Bromberg 

Manager - Washington Operations 
Infcruiatiun Concepts, Inc. 
1701 North Fort Myer Drive 
Arlington, VA 22209 

1 Mr. Michael W. Brown 

Operations Research, Inc. 
1400 Spring Street 
Silver Spring, MD 20910 

1 Century Research Corporation 
4113 Lee tlighway 
Arlington, VA 22207 
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1 Dr. Kenneth E. Clark 
University of Rochester 
College of Arts & Sciences 
River Campus Station 
Rochester, NY 14627 

1 Dr. H. Peter Dachler 
University of Maryland 
Department of Psychology 
College Park, MD 20742 

1 Dr. Rene' V. Davis 

University of Minnesota 
Department of Psychology 
Minneapolis, MN 55455 

1 Dr. Norman R. Dixon 
Room 170 

190 Lothrop Street 
Pittsburgh, PA 15260 

1 Dr. Robert Dubin 

University of California 
Graduate School of Administration 
Irvine, CA 92664 

1 Dr. Marvin D. Dunnette 

University of Minnesota 
' Department of Psychology 
Mitineapolis, MN 55455 

1 ERIC 

Processing and Reference Facility 
4833 Rugby Avenue 
Bethesda, MD 20014 

1 Dr. Victor Fields 
Montgomery College 
Department of Psychology 
Rockville, MD 20S50 

1 Dr. Edwin A. Fleishman 

American Institutes for Research 
Foxhall Square 
3301 New Mexico Avenue, N.W. 
Washington, DC 20016 

1 Dr. Robert Glaser, Director 
University of Pittsburgh 
Learning Research & Development 

Center 
Pittsburgh, PA 15213 



Dr. Gloria L. Grace 

System Develpment Corporation 

2500 Color^ado Avenue 

Santa Monica, CA 90406 

Mr. Harry H. Hannan 
Educdtional Testing Service 
Princeton, NJ 08540 

Dr. Richard S. Hatch 
Decision Systems Associates, Inc. 
'11428 Rockville Pike 
Rockville, MD 20852 

Dr. M.D. Havron 
Human Sciences Research, Inc. 
7710 Old Spring House Road 
West Gate Industrial Park 
McLean, VA 22101 

HumRRO 

Division No. 5, Air Defense 

P.O. Box 428 

Fort Rucker, IL 36360 

Dr. Lawrence B. Johnson 
Lawrence Johnson & Associates, Inc. 
200 S. Street, N.W., Suite 502 
Washington, DC 20009 

Dr. Robert R. Mackie 

Human Factors Research, Inc. 

6780 Cortona Drive 

Santa Barbara Research Park 

Goleta, CA 93017 

Mr. Edmond Marks 
405 Old Main 

Pennsylvania State University 
University Park, PA 16802 

Mr, Luigi Petrullo 

2431 North Edgewood Street 

Arlington, VA 22207 

Dr. Diane M. Ransey-Klee 
R-K Research & System Design 
3947 Ridgemont Drive 
Malibu, CA 90265 



1 Dr. Joseph W. Rigney 

University of Southern California 
Behavioral Technology Laboratories 
3717 South Grand 
Los Angeles, CA 90007 

1 Dr. Leonard L. Rosenbaum, Chairman 
Montgomery College 
Department of Psychology 
Rockville, MD 20850 

1 Dr. George E. Rowland 
Rowland and Company, Inc. 
P.O. Box 61 

Haddonfield, NJ 08033 

1 Dr. Arthur I. Siegel 

Applied Psychological Services 
404 East Lancaster Avenue 
Wayne, PA 19087 

1 Dr. C. Harold Stone 
• 1428 Virginia Avenue 
Glendale, CA 91202 

1 Dr. David J. Weiss 

University of Minnesota 
Department of Psychology 
Minneapolis, MN 55455 
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